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WKH KXPDQ IDFH :KLOH FRQWHPSODWLQJ SK\VLFDO FKDQJHV EHFDXVH RI WKH PDWXULQJ SURFHGXUH QXPHURXV VFLHQWLVWV
DWWHPSWHGWRFKDUDFWHUL]HIDFLDOSLFWXUHVLQWRGLIIHUHQWJDWKHULQJV>@7KHFUHDWRUVGLGJURXSLQJRI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DQGJURZQXSV>@WZRDJHDVVHPEOHV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DURXQGFRQFHQWUDWHGSHFXOLDULWLHV,QOLJKWRIWKHFRQVLVWHQF\RIKXPDQDSSHDUDQFHVDQGWKHGLVWLQFWLRQRIDVKOHYHOV
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SURSRVHGDJHJURXSFODVVLILFDWLRQPHWKRG([SHULPHQWDOUHVXOWVDQGFRPSDULVRQVRIWKHUHVXOWVZLWKRWKHUPHWKRGV
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7KH SURSRVHG 5(78&0 FRQVLVWV RI VHYHQ VWHSV 7KH EORFN GLDJUDP RI WKH SURSRVHG 5(78&0PHWKRG LV
VKRZQLQILJXUH7KHRULJLQDOIDFLDOLPDJHLVFURSSHG7KHFURSSLQJLVEDVHGRQSULQFLSOHRIFRYHULQJWKHRQO\IDFH
LVLQWKHILUVWVWHS)LJXUHVKRZVDQH[DPSOHRIWKHRULJLQDOIDFLDOLPDJHDQGWKHUHVXOWDQWFURSSHGLPDJH,QWKH
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PRGHO ,Q WKH WKLUG VWHS HGJH LPDJH LV REWDLQHG E\ FRQYHUWLQJ D î VXE LPDJH LQWR D î VXE LPDJH E\ XVLQJ
5RELQVRQFRPSDVVPDVNV,QWKHIRXUWKVWHSUDQNYDOXHVDUHDVVLJQHGRQWKHREWDLQHGHGJHLPDJH,QWKHILIWKVWHS
5(78DUHHYDOXDWHG,QWKHVL[WKVWHSFRRFFXUUHQFHPDWUL[&0LVIRUPHGRQ5(78,QWKHVHYHQWKVWHSVWDWLVWLFDO
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E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)LJDRULJLQDOLPDJH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EFURSSHGLPDJH
2.1. RGB to HSV color model conversion  
/DWH ZULWLQJ UHYHO GLIIHUHQW VKDGH PRGHOV LQ FRORU SLFWXUH WUDQVIRUPLQJ 6R DV WR FRQFHQWUDWH IDFLDO SLFWXUH
FKDUDFWHULVWLFVIURPFRORUSLFWXUHGDWDWKHSURSRVHGVWUDWHJ\XVHGWKH+69VKDGHVSDFH,QWKH5*%PRGHOSLFWXUHV
DUHVSRNHQWRE\WKUHHVHJPHQWVRQHIRUHYHU\HVVHQWLDOVKDGH±UHGJUHHQDQGEOXH7LQWLVDVKDGHSURSHUW\DQG
VSHDNVWRDSUHGRPLQDQWFRORU,PPHUVLRQLVDVWDWHPHQWRI WKHUHODWLYHLPPDFXODWHQHVVRU WKHH[WHQW WRZKLFKDQ
XQDGXOWHUDWHG FRORU LVZHDNHQHG E\ZKLWH OLJKW +69 FRORU VSDFH GHVFULEHPRUH DFFXUDWHO\ WKH SHUFHSWXDO FRORU
UHODWLRQVKLSWKDQ5*%FRORUVSDFHEHFDXVHLWLVDGRSWHGZLWKDQRQOLQHDUWUDQVIRUP7KHSUHVHQWSDSHUKDVXWLOL]HG
+69VKDGHVSDFHPRGHOFKDQJHRQWKHJURXQGVWKDWWKHSUHVHQWVWXG\LVPHDQWWRDUUDQJHWKHKXPDQDJHLQWRIRXU
JDWKHULQJVZLWKDJDSRI\HDUV
+69FRORUVSDFHLVFUHDWHGE\+XH+VDWXUDWLRQ6DQGYDOXH9+XHLVWKHSURSHUW\RIFRORUVXFKDVUHG
JUHHQDQGEOXH6DWXUDWLRQLVWKHLQWHQVLW\RIDVSHFLILFFRORU9DOXHLVEULJKWQHVVRIDVSHFLILFFRORU+RZHYHU+69
FRORUVSDFHVHSDUDWHVWKHFRORULQWRWKUHHFDWHJRULHVLHKXHVDWXUDWLRQDQGYDOXH6HSDUDWLRQPHDQVYDULDWLRQVRI
FRORUDUHREVHUYHGLQGLYLGXDOO\
7KHWUDQVIRUPDWLRQHTXDWLRQVIRU5*%WR+69FRORUPRGHOFRQYHUVLRQLVJLYHQEHORZ
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ZKHUHWKHUDQJHRIFRORUFRPSRQHQW+XH+LV>@WKHFRPSRQHQWVDWXUDWLRQ6UDQJHLV>@DQGWKH9DOXH
9 UDQJH LV >@ ,Q WKLV ZRUN WKH FRORU FRPSRQHQW +XH + LV FRQVLGHUHG DV FRORU LQIRUPDWLRQ IRU WKH
FODVVLILFDWLRQRIIDFLDOLPDJHV&RORULVDQLPSRUWDQWDWWULEXWHIRULPDJHSURFHVVLQJDSSOLFDWLRQV
2.2 .Extraction of edge information from the facial image 
7KHSURSRVHG5(78RXWOLQHFUHDWHVWKHHGJHVLQWKHVHFRQGVWDJH'LIIHUHQWORZOHYHOYLVXDOIHDWXUHVHJVKDSH
WH[WXUHHGJHVDQGFRORUFDQEHFRQFHQWUDWHGDVDSUHSURFHVVLQJVWHSIURPWKHSLFWXUHV3LFWXUHHGJHVJLYHJUHDWGDWD
DERXW WKH SLFWXUH FRQWHQW LQ OLJKW RI WKH IDFW WKDW WKH\ SHUPLW WKH LGHQWLILFDWLRQ RI WKH LPDJH VWUXFWXUHV (GJH
GLVFRYHU\LVDSULQFLSDOWRROXWLOL]HGDVDSDUWRIDODUJHSRUWLRQRIWKHSLFWXUHKDQGOLQJDSSOLFDWLRQVWRDFTXLUHGDWD
IURPWKHSLFWXUHVDVDQDQWHFHGHQWVWHSWRIHDWXUHH[WUDFWLRQ7KHHGJHVFRQWDLQWKHIROORZLQJIHDWXUHVRIWKHLPDJH
x (GJHJRHVIRUGLVWLQJXLVKLQJIRFXVHVLQDFRPSXWHUL]HGSLFWXUHDWZKLFKWKHSLFWXUHEULJKWQHVVFKDQJHVSRLQWHGO\
RUDOOWKHPRUHIRUPDOO\DQGKDVGLVFRQWLQXLWLHV
x (GJH ORFDWLRQ SURFHGXUH GLVFRYHUV DQG EOXHSULQWV WKH OLPLWV LQ WKHPLGGOH RI LWHPV DQG WKH IRXQGDWLRQ LQ WKH
SLFWXUH
x (GJHJLPPLFNVDUHYDOXDEOHWRGHIHDWWKHLVVXHVFUHDWHGE\FRPPRWLRQHGJHVWULSVDQGVKDUSQHVV
x (GJHVVWUXFWXUHOLPLWVEHWZHHQWKHGLYHUVHFRPSRVLWLRQV
x (GJHXQFRYHUVWKHGLVFRQWLQXLWLHVLQSLFWXUHIRUFHVWDUWLQJZLWKRQHSL[HOWKHQRQWRWKHQH[W
,QYLHZRIWKHRYHUWKHSUHVHQWSDSHUIRXQGWKDWHGJHVDUHJHQHUDOO\DGHFHQWGHFLVLRQIRUJHWWLQJIDFLDOSLFWXUH
TXDOLWLHV RU VXEVWDQFH 7KH SURSRVHG 5(78 XWLOL]HV QHDUE\ HGJH RIIHUV DV WKH SUHSURFHVVLQJ VWHS 7KH SURSRVHG
WHFKQLTXH DVVHVVHV HGJH HPSKDVL]HV RQ WKH ZKROH WULPPHG IDFLDO SLFWXUH )RU DVVHVVLQJ WKH HGJHV WKH 5RELQVRQ
&RPSDVV HGJH DGPLQLVWUDWRU LV XWLOL]HG 7KH 5RELQVRQ &RPSDVV HGJH DGPLQLVWUDWRU JLYHV EHWWHU HGJH GDWD
IDYRXUDEOHHOHPHQWRIEHLQJOHVVGHOLFDWHWRFRPPRWLRQDQGFRQFHQWUDWHXQHTXLYRFDOGDWDDERXWHGJHVLQDQLPDJH
$Q\HGJHGHWHFWLRQPDVNVFDQEHH[WHQGHGE\ URWDWLQJ WKHP OLNHFRPSDVVPDVNVZKLFKZLOO DOORZH[WUDFWLQJ
H[SOLFLWLQIRUPDWLRQDERXWHGJHVLQDQ\GLUHFWLRQ5RELQVRQ&RPSDVVHGJHGHWHFWLRQLVDSSOLHGRQWKHIDFLDOLPDJH
WR VHJPHQW WKH HQKDQFHG ERUGHUV IURP WKH EDFNJURXQG LPDJH 7KH 5RELQVRQ HGJH GHWHFWRU DSSOLHV 5RELQVRQ
DSSUR[LPDWLRQ WR WKHGHULYDWLYH RI WKH IDFLDO LPDJH DQGGHWHFWV HGJHV LQ IDFLDO LPDJH7KHPDVNV DUHGHILQHGE\
WDNLQJDVLQJOHPDVNDQGURWDWLQJLWWRHLJKWPDMRUFRPSDVVRULHQWDWLRQV1RUWK1RUWKZHVW:HVW6RXWKZHVW6RXWK
6RXWKHDVW(DVWDQG1RUWKHDVWDVUHSUHVHQWHGLQILJXUH7KHVHPDVNVDUHV\PPHWULFDODERXWWKHLUGLUHFWLRQDOD[LV
ZKLFKFRQWDLQV]HURV7KHSUHVHQWVWXG\DSSOLHGRQO\WKHIRXUSULPDU\5RELQVRQFRPSDVVPDVNV^UUUDQGU`
RQHDFKîQHLJKERUKRRGRI IDFLDO LPDJHE\ WDNLQJ WKHDEVROXWHGLIIHUHQFHV7KH UHPDLQLQJ IRXUPDVNV DUHQRW
FRQVLGHUHGEHFDXVHWKH\DUHMXVWUHIOHFWLRQVRIWKHDERYHIRXU%\DSSO\LQJUUUDQGUPDVNVRQWKHVXELPDJHRI
îPDVNIRXUJUH\YDOXHVZKLFKDUHQRWKLQJEXWHGJHYDOXHVLH(U(U(UDQG(UDUHREWDLQHG7KLV
OHDGVWRWKHIRUPDWLRQRIDîVXELPDJHIURPîVXELPDJHDVVKRZQLQILJXUH

           
           
           
U U U U
           
           
           
U U U U
)LJ5RELQVRQFRPSDVVPDVNVRUHGJHGHWHFWLRQPDVNV
3 3 3
3 3 3 (U (U
3 3 3 (U (U
D E
)LJD$VXELPDJHRIîEREWDLQHGîHGJHPDWUL[
2.3. Generation of RETU from Edge matrix 
7KH SURSRVHGPHWKRG H[WUDFWHG ORFDO LPDJH LQIRUPDWLRQ LQ WKH IRUP RI WH[WXUH XQLW IURP REWDLQHG î HGJH
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PDWUL[ DV UHSUHVHQWHG LQ ILJXUH  7KH REWDLQHG î HGJHPDWUL[ UHSUHVHQWV WKH VPDOOHVW FRPSOHWH XQLW DQG LW LV
GLIIHUHQWIURPXVXDOWH[WXUHXQLWWKDWLVUHSUHVHQWHGLQWKHOLWHUDWXUH,QWKHSURSRVHGPHWKRGDîVXEHGJHLPDJHLV
GHFRPSRVHG LQWR D VHW RI HVVHQWLDO VPDOO XQLW FDOOHG WH[WXUH XQLW 78ZKLFK FKDUDFWHUL]H WKH ORFDO WH[WXUH HGJH
LQIRUPDWLRQ7KHIROORZLQJSURFHGXUHLVXVHGWRGHULYH5(78RIWKH78YDOXHV
)RUHDFKîHGJHUHSUHVHQWDWLRQWKHIROORZLQJVWHSVDUHHYDOXDWHGWRREWDLQ5(78
x 6RUWWKHHOHPHQWVRIHDFKîHGJHPDWUL[
x $VVLJQ WKH UDQNV    RU  WR WKH VRUWHG HOHPHQWV RI HGJHPDWUL[ (U (U (U DQG(U:KLOH
DVVLJQLQJWKHUDQNYDOXHVLIDQ\YDOXHVLQîHGJHPDWUL[DUHVDPHWKHQVDPHUDQNLVDVVLJQHG
x %\VWHSWZRHDFKHOHPHQWRI78555DQG5ZLOOKDYHRQO\RQHRIWKHIRXUSRVVLEOHYDOXHV^RU`
)URPWKLV78YDOXHLVFDOFXODWHGE\XVLQJWKHHTXDWLRQ7KLVWH[WXUHXQLWLVQDPHGDV5DQNEDVHG(GJH7H[WXUH
8QLW5(78


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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%\HTXDWLRQWKH78YDOXHVRIWKHSURSRVHG5(78UDQJHVIURPWRRQO\7KHUHLVQRXQLTXHZD\WRODEHO
DQGRUGHUWKHWH[WXUHXQLWV7KHLOOXVWUDWLRQSURFHVVRIJHQHUDWLQJWKH5(78IURPRULJLQDOIDFLDOLPDJHLVVKRZQ
LQILJXUH7KHSURSRVHG5(78UHGXFHVWKHRULJLQDOPDWUL[RIVL]H1î0LQWR1î0
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
)LJ7KHLOOXVWUDWLRQSURFHVVRI5(78DRULJLQDOLPDJHEHGJHLPDJHDIWHUDSSO\LQJ5RELQVRQFRPSDVVPDVNV
FUDQNYDOXHVRQHGJHLPDJHG5(78
2.4 .Generation of Co-occurrence matrices on RETU matrix 
*UH\ OHYHO FRRFFXUUHQFHPDWULFHV */&0DFTXDLQWHGE\+DUDOLFN >@ HQGHDYRUZLWKSRUWUD\ FRPSRVLWLRQE\
IDFWXDOO\ H[DPLQLQJ KRZ FHUWDLQ JUH\ OHYHOV KDSSHQ LQ FRQQHFWLRQ WR RWKHU JUH\ OHYHOV 2QH RI WKH VLJQLILFDQW
ZHDNQHVVHV RI &RRFFXUUHQFH0DWUL[ &0 LV WKH H[WHQVLYH VFRSH RI LWV FRQFHLYDEOH TXDOLWLHV  JUH\ YDOXHV
ZKLOH WKHVHYDOXHVDUHQRW UHODWHG ,W DGGLWLRQDOO\ UHTXLUHVPRUHFRPSXWDWLRQ WLPH$OO LQ DOO WKHPHDVXUHRI&0
UHOLHVRQXSRQJUD\ OHYHO OHYHO VFRSHRI WKHSLFWXUH7RGHFUHDVHJUH\YDOXHVRQSLFWXUHV IXUWKHUPRUH WRGLPLQLVK
JHQHUDOPHDVXUHPHQW RI WKHSLFWXUH WKHSUHVHQW VWXG\XWLOL]HG&0RQ WKH SURSRVHG5(78$ VHW RI5(78&0
IHDWXUHVFKDUDFWHUL]HGE\+DUDOLFNDUHFRQFHQWUDWHGRQIDFLDOSLFWXUH7KHIHDWXUHVXWLOL]HGDVDSDUWRIWKLVWHFKQLTXH
DUHLQHUWLDHQHUJ\FOXVWHUVKDGHORFDOHQWURS\FRUUHODWLRQDQGKRPRJHQHLW\7KH\DUHOLVWHGLQHTXDWLRQVWR
7KHSURSRVHG5(78&0FRQVROLGDWHVWKHEHQHILWVRIERWKVWDWLVWLFDODQGVWUXFWXUDOGDWDRISLFWXUHVDQGLQWKLVZD\
UHSUHVHQWVWRFRPSOHWHGDWDRIWKHIDFLDOSLFWXUH


        
        
        
        
       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
        
        
        
        
D
           
           
           
           
           
           
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 F
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5HVXOWVDQG'LVFXVVLRQV
7KHSURSRVHGVFKHPHHVWDEOLVKHGDGDWDEDVHRIWKHIDFHLPDJHVFROOHFWHGIURP)*1(7GDWDEDVHIDFH
LPDJHVFROOHFWHGIURP*RRJOHGDWDEDVHDQGRWKHULPDJHVFROOHFWHGIURPWKHVFDQQHGSKRWRJUDSKV7KLVOHDGVD
WRWDO RI  VDPSOH IDFLDO LPDJHV 6DPSOH LPDJHV IURP WKUHH JURXS LPDJHV DUH VKRZQ LQ ILJXUH  7KH5(78
IHDWXUHV DUH H[WUDFWHG IURP WRWDO LPDJHV 7KH VWDWLVWLFDO IHDWXUHV DUH H[WUDFWHG IURP 5(78&0 RI GLIIHUHQW DJH
JURXSVRIIDFLDOLPDJHVDQGWKHUHVXOWVDUHVWRUHGLQWKHIHDWXUHGDWDEDVH6RPHRIWKHPDUHVKRZQLQWDEOHWRWDEOH
%\XVLQJ5(78IHDWXUHVGLIIHUHQWDOJRULWKPVDUHGHVLJQHG,QWKHILUVWDOJRULWKPLPDJHVDUHFODVVLILHGLQWRVHYHQ
GLIIHUHQWDJHJURXSV

)LJ6DPSOHLPDJHVRI)*1HWDJLQJGDWDEDVH
3.1.Age group classification by the proposed algorithm using RETU-CM features 
7KHSURSRVHGWHFKQLTXHJURXSVWKHIDFLDOSLFWXUHVLQWRVHYHQDJHDVVHPEOHVWRWRWRWR
 WR   WR  DQG PRUH SURPLQHQW WKDQ  7KH IDFWXDO JLPPLFNV DUH FRQFHQWUDWHG IURP 5(78&0 RI
GLVWLQFWLYH DJH JDWKHULQJV RI IDFLDO SLFWXUHV DQG WKH UHVXOWV DUH SXW DZD\ LQ WKH SHFXOLDULW\ GDWDEDVH /LVW RI
FDSDELOLWLHVSURPSWVUHSUHVHQWDWLRQRIWKHSUHSDUDWLRQSLFWXUHV7KHPHDVXUDEOHSHFXOLDULWLHVRIVHYHQJDWKHULQJVRI
IDFLDOSLFWXUHVDUHGHPRQVWUDWHGLQWDEOHVWRLQGLYLGXDOO\
7DEOH5(78&0IHDWXUHVHWYDOXHVRIDJHJURXSIURPWR\HDUV
6QR ,PDJH1DPH ,QHUWLD (QHUJ\ (QWURS\ +RPRJHQHLW\ &RUUHODWLRQ &OXVWHU6KDGH
 $      
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7DEOH5(78&0IHDWXUHVHWYDOXHVRIDJHJURXSIURPWR\HDUV
6QR ,PDJH1DPH ,QHUWLD (QHUJ\ (QWURS\ +RPRJHQHLW\ &RUUHODWLRQ &OXVWHU6KDGH
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)HDWXUHYDOXHVLQWDEOHVDUHQRUPDOL]HGWRDQGDEVROXWHYDOXHVDUHUHSUHVHQWHGIRUFRQQLYDQFHSXUSRVH7KH
REVHUYDWLRQVIRXQGIURPWKHDERYHWDEOHVDUH
x 7KHHQWURS\YDOXHLVOHVVWKDQIRULPDJHVZKRDJHLVOLHVEHWZHHQWR
x 7KHHQWURS\YDOXHVLVJUHDWHUWKDQDQGHQHUJ\YDOXHVLVOHVVWKDQIRULPDJHVZKRDJHLVOLHVEHWZHHQ
WR
x 7KH HQWURS\ YDOXHV DUH JUHDWHU WKDQ  HQHUJ\ YDOXHV DUH JUHDWHU WKDQ  DQG  +RPRJHQHLW\ YDOXHV DUH
JUHDWHUWKDQIRULPDJHVZKRDJHLVOLHVEHWZHHQWR
x 7KHHQWURS\YDOXHVDUHJUHDWHUWKDQHQHUJ\YDOXHVDUHJUHDWHUWKDQ+RPRJHQHLW\YDOXHVDUHOHVVWKDQ
DQGFRUUHODWLRQYDOXHVDUHOHVVWKDQIRULPDJHVZKRDJHLVJUHDWHUWKDQ
x 7KHHQWURS\YDOXHVDUHJUHDWHUWKDQHQHUJ\YDOXHVDUHJUHDWHUWKDQ+RPRJHQHLW\YDOXHVDUHOHVVWKDQ
FRUUHODWLRQYDOXHVDUHJUHDWHUWKDQDQGFOXVWHUVKDGHYDOXHVDUHOHVVWKDQIRULPDJHVWKDWDJHLVOLHV
EHWZHHQWR
x 7KHHQWURS\YDOXHVDUHJUHDWHUWKDQHQHUJ\YDOXHVDUHJUHDWHUWKDQ+RPRJHQHLW\YDOXHVDUHOHVVWKDQ
FRUUHODWLRQYDOXHVDUHJUHDWHU WKDQ FOXVWHU VKDGHYDOXHVDUHJUHDWHU WKDQDQG LQHUWLDYDOXHVDUH
JUHDWHUWKDQIRULPDJHVWKDWDJHLVOLHVEHWZHHQWR
x 7KHHQWURS\YDOXHVDUHJUHDWHUWKDQHQHUJ\YDOXHVDUHJUHDWHUWKDQ+RPRJHQHLW\YDOXHVDUHOHVVWKDQ
FRUUHODWLRQYDOXHVDUHJUHDWHUWKDQFOXVWHUVKDGHYDOXHVDUHJUHDWHUWKDQDQGLQHUWLDYDOXHVDUHOHVV
WKDQIRULPDJHVWKDWDJHLVOLHVEHWZHHQWR
)URP WKHDERYHREVHUYDWLRQZHGHULYHDQDOJRULWKP IRU WKHFODVVLILFDWLRQRIKXPDQ IDFLDO LPDJHEDVHGRQ WKH
5(78&0IHDWXUHV7KHFODVVLILFDWLRQLVOLVWHGLQDOJRULWKP7RVKRZWKHVLJQLILFDQFHRIWKHSURSRVHG5(78
&0PHWKRGSUREHRUWHVWLPDJHVDUHWDNHQ2QSUREHLPDJH5(78&0IHDWXUHVDUHHYDOXDWHGRQWKHIDFLDOLPDJH
%DVHGRQ5(78&0IHDWXUHV WKHSUREH LPDJHVDUH WHVWHGSUREH LPDJHVDUHFROOHFWHGUDQGRPO\IURPYDULRXV
GDWDEDVHVEHORQJLQJWRYDULRXVDJHJURXSVDQGUHVXOWVDUHJLYHQLQWDEOH7KHWDEOHJLYHVWKHFODVVLILFDWLRQUDWH
RIWHVWHGLPDJHE\XVLQJWKHSURSRVHGDOJRULWKP7KHDYHUDJHFODVVLILFDWLRQUDWHRIWKHSURSRVHGPHWKRGLV
ZKHQWKHIDFLDOLPDJHFODVVLILHGLQWRRQHRIWKHVHYHQFDWHJRULHV
Algorithm 3.1. Age group classification using RETU-CM features 
LI(17523+< 
SULQWIDFLDOLPDJHDJHLV
HOVHLI(1(5*<
SULQWIDFLDOLPDJHDJHLV
HOVHLI+202*(1,7<!
SULQWIDFLDOLPDJHDJHLV
HOVHLI&255(/$7,21
SULQWIDFLDOLPDJHDJHLV!
HOVHLI&/867(56+$'(
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SULQWIDFLDOLPDJHDJHLV
HOVHLI,1(57,$!
SULQWIDFLDOLPDJHDJHLV
HOVH
SULQWIDFLDOLPDJHDJHLV
HQG
7DEOHVXFFHVVIXOFODVVLILFDWLRQUHVXOWVRIWHVWGDWDEDVHVIRUWKHSURSRVHG5(78&0PHWKRG
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3.2. Comparison with other Methods 
:KHQ FRPSDULQJ ZLWK WKH RWKHU H[LVWLQJ PHWKRGV WKH SURSRVHG PHWKRG VKRZV WKH EHWWHU UHVXOWV )RU
UHSUHVHQWLQJSHUFHQWDJHRI FODVVLILFDWLRQRI WKHSURSRVHGPHWKRG DQGRWKHU H[LVWLQJPHWKRGV FRQVLGHU WKHRYHUDOO
DYHUDJHRISHUFHQWDJHFODVVLILFDWLRQ7KHRYHUDOOSHUFHQWDJHRIDFFXUDF\RIWKHHDFKGDWDVHWLVVKRZQLQWDEOHDQG
WKHFODVVLILFDWLRQJUDSKLVVKRZQLQILJXUH
7DEOH2YHUDOOSHUFHQWDJHRIFODVVLILFDWLRQRIWKHHDFKGDWDVHW
,PDJH'DWDEDVH
FRUUHFWFODVVLILFDWLRQUDWHV
)DFLDO)HDWXUHV FUDQLRIDFLDOGHYHORSPHQWWKHRU\DQGVNLQZULQNOH
7RSRORJLFDO7H[WXUH)HDWXUHV
77)RIWKHIDFLDOVNLQ>@
3URSRVHG5(78
0HWKRG
)*1(7DJHLQJ
GDWDEDVH    
*RRJOH,PDJHV    
6FDQQHG,PDJHV    

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
)LJ&ODVVLILFDWLRQJUDSK
 &RQFOXVLRQV
7KHSURSRVHGPHWKRG5(78&0IHDWXUHVFODVVLILHVWKHIDFLDOLPDJHVLQWRVHYHQDJHJURXSV
   DQG DJH JUHDWHU WKDQ  \HDUV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